We reviewed the charts of 100 patients admitted to the hospital for evaluation of syncope. The charts were examined with special attention given to the causes of syncope, the frequency and benefit of diagnostic tests, and the relative cost of these tests. In 39 patients no etiology for syncope was found, and another 18 were felt to have had a vasovagal episode. Twelve patients had arrhythmias as the cause for syncope.
INTRODUCTION
Syncope, a sudden and temporary loss of consciousness, is a very common disorder, accounting for between one and two percent of medical admissions to YaleNew Haven Hospital in 1980. Wayne [1] , in 1962, felt he could determine the cause for syncope in 95 percent of patients, but Silverstein and colleagues, in a more recent study, questioned this conclusion and felt that many patients with this problem never had a specific diagnosis made [2] . In a recent study, the actual frequency of diagnosis in hospitalized patients was only 10 percent [3] , a number far below that expected and somewhat lower than our data would suggest. The present study was done to evaluate our ability to discover the cause of syncope in hospitalized patients and to assess whether newer, and often expensive, diagnostic tests of cardiovascular and central nervous function have increased our ability to assign a definite etiology in patients admitted with syncope. In addition, an attempt was made to compare the use of diagnostic tests in evaluating patients who defy medical diagnosis in contrast to those for whom a diagnosis is established.
Unlike a previous study [2] , this analysis examined patients admitted both to general medical wards and intensive care unit beds. In addition, patients with an obvious seizure disorder as the cause for transient loss of consciousness were excluded, thus separating this study from another recent article [4] .
MATERIALS AND METHODS Patient Selection
The charts of 100 adult (> 16 years of age) patients admitted to the Yale-New Haven Hospital from 1976-1978 with a chief complaint of syncope were reviewed. These charts were identified if syncope (H-ICDA number 775.5) was listed in the discharge diagnoses. The 100 charts, retrospectively reviewed, were the first 100 selected by computer from all patients admitted with syncope during this time. Based upon recent figures looking at the incidence of syncope at our hospital, this group of 100 patients represented approximately two-thirds of all patients admitted for syncope during the two-year study period. All but three of the patients were admitted to the medical service, the others being admitted to the neurology ward.
Charts were accepted for review only if syncope was the chief complaint of the patient when seen in the emergency room. Patients with other chief complaints and coincident syncope were not included in the analysis. Overall, 113 charts were examined, and thirteen were excluded for the above reasons.
Chart Review
We analyzed each chart for pertinent past medical history, especially of syncope, cardiac disease, or neurologic problems. We noted all diagnostic tests used in evaluation on this admission, the ultimate diagnosis of cause for syncope, and how that diagnosis was reached. In all cases we felt that the medical record provided adequate information. 4. Myocardial infarction: These patients had syncope related to a history of typical ischemic chest pain in the 12 hours preceding admission with cardiac enzyme, isoenzyme, and ECG confirmation of myocardial injury.
5. Seizures: All these patients had a witnessed tonic or clonic event followed by a typical post-ictal period.
6. Valvular heart disease: These patients had exertional or post-exertional syncope and cardiac physical examination and ultrasound consistent with aortic stenosis or idiopathic hypertrophic subaortic stenosis (IHSS).
7. Pulmonary embolus: This patient had syncope associated with a positive ventilation-perfusion lung scan and pulmonary angiogram. 8. Hyperventilation: These patients had reproducible symptoms with hyperventilation identical to the syncopal episode. 9 . Unknown: For these patients, no definitive diagnosis could be reached to explain their episode.
The assigning of patients to the other diagnostic groups was based on similar pertinent historical, laboratory, and physical exam information. These groups contained a single patient and these are listed in Table 2 . RESULTS
Patient Population
Of the 100 patients reviewed, 46 were male and 54 were female. The average age was 64 years while the median age was 69 years. The youngest patient was 19 years old while the oldest was 97 years old (Fig. 1) . The mean age of patients with vasovagal syncope was 57 years. Thirty percent of patients less than 50 years of age had a vasovagal etiology (six of 20). Etiology The discharge diagnoses of the causes for syncope in the 100 patients are listed in Table 2 . Thirty-nine patients left the hospital with no identifiable cause for their syncopal episode. Another 18 were felt to have had vasovagal syncope. Nine patients had postural hypotension related to medications or volume depletion (including gastrointestinal hemorrhage) ( Table 3) . Twelve patients were felt to have had an arrhythmia as a cause for syncope. Seven were tachyarrhythmias, while five had bradyarrhythmias. The characteristics of this group and criteria used for diagnosis are listed in Table 1 . Four patients were felt to have had a seizure as their reason for syncope, and another three had syncope in conjunction with myocardial infarctions. Whether the syncope in the setting of MI was due to arrhythmia, vasovagal phenomenon, or other mechanisms is unknown. Another 15 patients had various causes of syncope, including IHSS, aortic stenosis, pulmonary embolus, and others, as listed in Table 2 . Previous History of Syncope Thirty-three of the 100 patients had a previous history of syncope. The results of their evaluations are not unlike those of the full group (Table 4) . Fifty-four percent of this group were discharged without an etiology for syncope while 12 percent were thought to have had vasovagal syncope (Table 4) . Diagnostic Tests A summary of the diagnostic tests used in evaluating the 100 patients is listed in Table 5 . 
5- 
Mortality
There were three deaths among the 100 patients. In each case, the patient was over 75 years of age, had a myocardial infarction in conjunction with syncope, and died within ten days of admission. Follow-up beyond the immediate hospital period was not available for the other 97 patients.
DISCUSSION
Assigning the proper diagnosis for syncope continues to be a difficult and frustrating problem. The causes for this entity vary from benign "fainting" episodes to life-threatening brady and tachyarrhythmias. A number of previous publications have reviewed the differential diagnosis and pathophysiology of syncope [1, [4] [5] [6] [7] [8] while others have focused on specific causes of syncope such as aortic stenosis [9] , vasovagal syncope [10] , pulmonary embolus [11] , and others [12] [13] [14] [15] with such a diverse group of potential causes that the physician is faced with the difficult task of deciding how aggressive to be in evaluating a patient with syncope. Prior to the modern era of coronary care units, nuclear imaging, computerized tomography, and cardiac electrophysiologic study, the major cause of syncope was felt to be vasovagal phenomenon. Indeed, in Wayne's series of 510 patients with syncope, 298 (58 percent) of the episodes were attributed to this etiology. Remarkably, only five percent were placed in an unknown category, a number far below that found in this and other recent series, all of which indicate that a third or more of patients hospitalized with syncope will not have a specific diagnosis made [2, 3] . Since Wayne's study was done, the number of diagnostic tools at the physician's disposal has substantially increased, and with these new techniques it was hoped that our diagnostic accuracy would be significantly improved.
The present study was done to assess the value of "newer" diagnostic tests used in evaluating patients with syncope. A previous study confirmed that patients with syncope of unknown origin have extensive and often fruitless evaluation [3] . Our [2] . Furthermore, a significant number of the remaining patients who have "benign" or vasovagal syncope can amass a staggering hospital bill.
In reviewing the results of this analysis, as well as previous studies, a number of conclusions can be drawn:
1. In the majority of patients, the etiology for syncope will be uncovered during the initial history, physical exam, and laboratory assessment. This should include a careful history with special attention given to witnesses of the syncopal episode and their description of the event. The cardiac and neurologic exams must be thorough. Look at the tongue for trauma, suggestive evidence of a seizure disorder. A complete drug history is essential and attention should be directed toward the possibility of gastrointestinal bleeding and other causes of postural hypotension.
2. Extensive neurologic testing in patients with syncope and a non-focal neurologic exam is often unrewarding. The routine use of electroencephalograms, CAT scans, and brain scans does not appear to add significant diagnostic information to the evaluation of the patient with a single episode of syncope and are very expensive.
3. The focus of hospitalization for patients with syncope of unknown etiology should be to exclude life-threatening brady and tachyarrhythmias. Much of the subsequent evaluation can be done in the outpatient setting.
4. Patients with a history of classic vasovagal syncope should not be hospitalized and require little, if any, further evaluation.
5. Previous studies, including this one, have been retrospective in nature. Inherent in such studies are biases in patient selection, individual differences in record keeping which may limit obtainable data, and difficulties in interpreting diagnostic and therapeutic decisions which were made months or years ago. Depending on the method of patient selection, it may be difficult to determine whether retrospectively selected patients are representative of a general patient population, or whether they represent a narrow group of patients selected by a computer or research assistant.
The prospective study of a group of patients with syncope is needed to assess the significance of the "unknown" diagnosis in patients with syncope and to extensively evaluate historical factors which might aid in deciding which patients need further diagnostic testing. Such a study is now under way at this institution.
